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ik $AF A & FX 7 DL—tetrahydropalmatine
EEATE R XTI
WA B

e PF PEEESRE TERELHEMN

— i =E

DL — tetrahydropalmatine ( THP ) BH24iEHEK ( Corydalis yanhusuo W.T.
Wane ) WEERSZ—» RESEHE - HIREAR » HeTFERSER BRI RHREREL
THP ( 60 mg/kg > i.p. ) BEFE{EISHnorepinephrine » dopamine > serotonin =& ¥ & {#
EYERNER > WIEMEAHIWER > Mdopaminef F HE B3 — methoxyltyra-
mine & &P » A Hpargylin ( 75mg/kg > i.p. ) Kreserpine ( 2.5mg/kg ) &
BETHPH ISTEUR T LB A RN EEEDEN SR » RBKERTHPZ 815
ERR —BEREEHTR » KRBT EEHNTHPH RIS Ndopaminel&Z 3§ T BE 2 #
2, AHAHREUITRERS « A9 RREE: (voltammetry ) HEH » #fHdo-
pamine% X 8% I BOBUB S IR » SRETHAEFSE - ERTNL

B4 REUR » THPREH 8 i 38 o] BB & A B B 3EH & FEERARE (20
mg/kg ) T A EEAE ( rigidity ) 4 > THP ( 10mg/kg » i.p. ) AT 52258 Be & AL
il B — MT » HZ Hreserpine~ D, & D, BA HiFlhaloperidol » D, ##Hi Hlsulpi-
ride » serotoninHiB&4)'E5 — HTP » GABABE H Fbaclofen fiT 7 2 By & P HI4E A »
I GE M il dopamine AT BB E L — dopa #f fl dopa decarboxylase il il % benserazide » D2
F&#apomorphine - MEERFHE ®|scopolamine » serotoning BN HI B PCPA T 3 & i
B miER » BURTHPZ 8157 - AEIRVE A TT REELAS N B M B R S L GABAergic R 5
AR -

UEYZE T (HPLC) i THPHAARKARRRBEZZE, £RH
7~ THPRER & 2 3% A\ n] R BAREAR A S B2 & ( cortex ) XJ§# ( brain stem ) "norepi-
nephrine X dopamineBE I 3 ildopamine X PHVAMIRE » B A
® (20mg/kg > i.p.) » WRTBEARE B 5 — HTH T R =345 - HIAARBE »
GBS > THPZ SH#F « M IR1E I 7T 66 BLFR A A IS B2 B RS 8 th dopaminergic 2 SE /9 15
YRR > FECA & BT A 2 (B AE W] AR ERTH P i B2 & & 1§ %7 rF dopamine B F& (& i &
H5 - HTHIRIERH -
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PAMRZHE (voltammetry ) I THPHME R A BISTESURRE ( corpus striatum )
FdopaminefEM AR » SRERN » KB ETHPH A B3 I7E fK BUSTS0RE P do-
paminefIFEH » HEERIE Z A mE » XETHPREW HIIE#dopamine RELHIZIEE » I
MW R » THP 2§55 « AEIRAE A £ 2R AR A7 SUR 8 dopamine W 48 7T » BHETZE
fit% dopamineE3Z 4% » i M EME VR Fi A S ATD 2832 88 i 1S i dopamin Y REHK -

SAVE&R  BERTHPZ 815 - fEIRVE I REMELER A4 R E RN SUIKM R
‘& dopamine — acelycholine — GABA — dopaminef §&8 3R B » 4: 32 B AE FZEAS T SUR AR
Hidopamine# & T » PHETZEMEdopaminedEZ 4% » W EMEMEAIIE RN RMETD2EZ 38
Mg ndopamine I FEMK ( release ) o HIBMFIEM EAIRZEI5 - HTHIZRE o

il |

AR > N RBEHEEREE  TRIZEEE  SRFETHE, HEEF . RIRME
FWE o 8 RIREESMEESMNERE , EMRECERE SSHMENMERE
B2y E , MEBRRAEMEZ —B& - BR LW AT LiREWbarbiturates »
benzodiazepinesZ2EY) » TEIRTE LEASIR » RAMEHBGE A NI B 386 iZ
B REEEERFKBESRERY  Z2RARFZHEMHSE - Filk » SRA R ERIE M
ZHEFRIRE » BEWZER -

FEFA R BB ERHAY Corydalis yanhusuo W. T. Wane ZH IR X » RRE.EHNPAE
A, PEVRE S F R B B - M, EERER MRS WAAZLRHE
MEP &R > BPRER > AN , ZRIE& L, KBTI ShEeiEm &% » BRI - A
AR ECER - T A - Al b 1 > AMEEWE - T TP RN  FP I, WERLE
T—8H##FE > Az, $ARF 12, B AREIL - 808 » 80K, HAAFE T X
B RS RAOPREFBMETY > WHBS R ILREZE-

FESIRE ( Corydalis ) HPIAAMBERE » EEE - HMM >, TUPBEANERRS >
T35 B RER REERT ) £ BRI T - (1FE#AZR > (2)RILFENA R » GREMIERER > (4)e3E
FEHR > (B)HIEHIR » FELIBEZEMEER] » 408k T =R » 28R BUNEE RIS K
JEBT B AE i > USRS TT (tetrahydropalmatine ) BRHAMMN Z— » AAISE
M HAE - AREBYAERRR  ARAGEUE - SEMER » BPiimmaE » A
Rl era A B E (rigidity ) » AIERRA GREEER » Fdopamine®HEZH o

BENRFEF G LEMBRFENRARMIDHRPEMERGZZE ) TRER
WIS FE B & h 40 3B Fi B protoberberine typetE ik : (1) —)— tetrahydrocoptisine >
(2)(+)— corydopamineline » (3)(+) —tetrahydropalmatine » (4)(—) — tetrahydrojatro
-rrhizine » (5)(£) — palmatine » HHdl — tetrahydro — palmatine ( THP) BAEGH - #
IR ST FEME s FLOERES BRI AT O SR HEET AR
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BEBRRIBR W ARG ETHP (60 mg/kg > i.p.) FEFEEKFNE + dopamine »
serotonin = EYE &SR W MEHYHIEE > Mdopaminefy FF HEA B
3 —methoxyl — tyramine & & WA » KBl E P pargylin ( 75 mg/kg » i.p. ) " Kre-
serpine ( 2.5 mg/kg s i.p.) ® BEEUBTHPHE I SURE KB & R AN =B E R EEYE
SRMPE, WERERTHPZ SIFHMER B — R ERHESH S » A% R &K
THPH A S NdopaminetE ZAF e 2 8 » FUAMSREL g B ER R - [SARERE
FeARZ ¥ (voltammetry ) HIEY: » fffdopaminedEZ a8 BRI LB » et HAE
FABEIE ~ FEFERAL ©

BERMH

(- ER B B4 -

BB {2 ZEAH AR 2 1B B SE Rl Papaveraceae ¥ #E R Corydalis yanhusuo
W. T. WancfHIHF -

AELBREEM Z BB KAk, RO H L FARHBEREREEFE L KERLS
MR RERGH AT (HRRERNEA—) » HE#EBL RS EE » 4B EHE
PR ~ IET B2)E » KIg KA — ARg ~ 45 -BESF LG - .8y - BEUEHENE
(Column Chromatograph)4}#kibprotoberberine type alkaloids » &B&li{k15dl — tetra-
hydropalmatine ( THP ) f{EA 5 » BB UBERI0% (V/ V) BEZEM
K (1:9) IBARM » DI NEALMF EpHIHE5 -

s ates

l. « — Methyl — p —tyrosine methyl ester HCl («—MT), 5—Hydroxytryptophan
(6—HTP), dl — p— Chlorophenylamine (PCPA), Norepinephrine HCL (NE), Dopami-
ne HCl (DA), 5—Hydroxytryptamine HCl (56— HT), Vanilylmandelic acid (VMA),
Homovanillic acid (HVA), 5— Hydroxyindole —3— acetic acid (56— HIAA), Haloperi-
dol ( #Htlactic acid ), Baclofen, Muscimol, Apomorphine ( % ascorbic acid ),
sulpiride ( ##0.1 N HC1) , Scopolamine » reserpine ( % glacial acetic acid ) & fiff
HSigma/sH] o

2. Levo—dopa ( HAH# #1850 ) > Benserazide ( Hoffhan — La Roche ) o
EVrERENY

AR B

Sprague — Dawley ZHEE AR » #HE200~250A0% ( BRHEHBBREHRH ) X
250~ 3004 3e ( J R HLRR U B SOA i AL AR E FE R ) -
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M BERTTIE

CHaRERZHE

EEE R FEASYESRAEESE (MK - ANIMEX Activity Meter Model
SE, Muromachi Kikai Co. > Ltd. Japan) » SUSREEB35uA » itk k RSHET G
FRABEOTHPE 2 #BEBHTEMEML CERFEED - W B8 BAL) 5508
BB E S 8 N B S S B Mhse sk » BRI sk N, it - BB L
FNREZETFSK - #EA % Saline ©

(=) HBEE RS PN catecholaminergic systemZ BT EEE 2 222

A$THP ( 10mg/kg » i.p. ) 1043 8RBT » FETERWELIOEE > AT (T
—) » FRIERSHEM A BBALE R AE K ERE » 755815 mrCek » B E
FeEk2/NRE > ¥ R4 Ssaline o

7 BE B8 T {68 P A 2o 8 i€ W catecholaminergic system)/& (W% & K BFR 4 315 « L—
dopa ( 200mg/kg, i.p. ) 504+ &&EHT#4 2% » /il EBenserazide ( 50 mg/kg, i.p. ) 80 &R
2, “EWENMERBTE RS 5 o— MT ( 50mg/kg, i.p.) ZDERIEEY ; reserpin
( 0.56mg/kg, i.p. ) 18/MFFRTAREE Y o

(Z) MR Pyserotonergic systemZ MBS BB ESHZ &

ASTHP ( 10mg/kg, i.p.) 105r&ERi4T > HETERYESHIORE » K%k (FE
—) » FRIERSAES KRB AL RYEKEBE » froo @& RISk » BRI HH
FLEK2/MEE o #HRZH A saline o

AEBEARKEIE Nserotonergic system¥)E /B & K& B ) 4 31
B : 5—HTP (50 mg/kg, i.p. ) 30 &RT4ZE' 5 PCPA ( 200 mg/kg, i.p. ) 24/NEFRTAR
AL

() # MRS PYGABAergic systemZ I B S| e BB BT BE

#THP ( 10mg/kg, i.p.) 1038MAT » HERTERWES DR » KiTE (FE
— ) FHIERSHEAS KB BAEB R UE KEBE o0 SEM MM » WA
FLEk2/NEF o H IR A 4saline o

BB {E AR S S NG ABAergic system¥) 8 1% K R 43 BB
baclofen ( 0.5mg/kg, i.p.) 1073 EERIAZE 'Y 5 muscimol ( 0.5mg/kg, i.p.) 10EFI4
ZEGFR® o
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(A) # B8 Y dopaminergic systemZ MBS R B EES 2 &

AMTHPLAR R B 100 SR ESS T > BERTRYES N » Ktk (F%
—) » FRIERSAEA KBS A EE) R E 5B » FF55 81K B fhrosk » B E A
ACEK 2 /NBF o B HRAH AR saline o

2 BB B {8 P A 8 B Wdopaminergic system$)/E 97 & K ] 43 5 5 -

apomorphine ( 1mg/kg, s.c.) 15-&RIAEE'® , haloperidol ( 0.001 mg/kg » i.p.
30 EERIAZE " 5 sulpiride ( 20 mg/kg, i.p.) 304EERIAZE'® » scopolamine ( 0.5
mg/kg, i.p.) 30MERIARZE " » FHINEARIF IR -

NEXRENERRERGIREZVE

AEBRMEAME250~ 3002 A KR » GHle% » MEEESHNTHP (10, 20
mg/kg ) 1053-8E1% » MK BBTIE » BUB2AS » BUL FE RISE » 2 REREKS > 28R
RINE — ", ZE5ml 0.00IN HCl1E500u] 0.1M EDTATURXEMHSZ » MA4g
NaCl» ¥ PA12ml n—butanoldiBl » KHEHE.C1Z » B4Sn — butanol/ » HMA17Tml n
—heptan£2400u] 0.025 NERHA B IRE Y » BIFEBABRARYKEBRE o Lilfi8En—
heptanefE 4 A200pul 0.2 M Tris — HCIHEEEH AR ( pHES.5 ) HREMBLGEEL » AT15
HRAEY) o ¥R Bsaline o M EAEETRISA KL (NE» DA » 5—-HT ) RHAHY
(HAV, VAM, 5—HIAA) » DISMERRIEZ - FARBIBEREHIE (HPLC model
440, Solvent Delivery system M45) ( Waters Associates ) K#ih#§ ( Electrochemi-
cal Detectors LC—4B) ( Bioanalytical system Inc.) B2 o 4+#EF7 f Column &
Lichrospher 100 ( RP —18 endcapped, 4mm x125mm ) ( E. Merck 50734 ) » BEIHE
A PIC B7 ( Waters Associates ) Zmethanol/Water ( HIE FEEER 7 : 93 HIE
RS PBEREE2:98) » Hi#E2.0ml/min - 4 EEA Y RE{ZEE fData module
M746 ( Waters ) BIFggk2 o

(B HEBERARMNEREM LB T HE

1. BAEHRE -

A H— B84 ( Ef212um » AVCO » Lowell » MA ) i A B h U i 3 35 040
& (pipete » 20—-26ABRE ) ZH - {5 A K A9 BY ] Yl BR pipetteMIE 1 AR Y 4%
AUIETEOM AT » REAF R BHE D pipetteTHORLIE » NFESRIFFEBHEEE - pipetteelty
TR Sk B4 fcyanoacrylate ( EFB ) FHEHH DO » BEXRLHREN12um » B
500umMpyrolyticR SRAEF T o
2. BRABAR BB

B T B Rk AR A B i U BB M » BARHK Gonon R K BFR R{- B R AT H

123



R B BE R ST 8 T J. Chin. Med. Pharm. Res., 15(1993)
BE+H

FHEM R EETWRDERE Y , BIEEMNEREECIEMMEL R

S M EABRE A0 IMBRER TS I 8 LA B T B 2. 2IR 5308 -

B FEAFEMBAINBIRRE R P A2 2R B R B E308) o BRMETABRE IR
TKBEHE
3. EIBAPE M Nafion :

MR ERAEERBEER ) EEBYEWNREANafion®HBESF (5% B0
ul » Aldrich Chemical Company Inc » Milwaubel » Wis. USA ) Z N353r& - REBEME
% | — @ Nafion i B 4R4E BABLE #E K60 #4208 » EHEMRIK » FHIF MHFNafion
BEEERSMEAHBERS > WHEAXEE » RAEBAEA%R0.039uF » T EHEHEAE
200 — 400K 43 /Y BABA W] PLELERGE A * o AF B A LB TACUSSEL A Rl Biopulse &
SERBEREBREBRPREAFAMIKREEWRNE FEHELEL , HArE 4
DPV » DNPV » DPA=#RIE 5 » BATHRME A EDPA ( differential pulse ampe-
rometry ) ¥ » HRESHWNT -

Pi ( imposed initial potential ) = —220 mV

Pf ( imposed final potential ) =70 mV

T ( pulse cycle ) =2s

tl ( prepulse ) =70 ms ; t2 ( measuring pulse ) =40 ms

AV ( measuring pulse potential ) =40 mV o
4. BERS EERIRTR -

B JoAS S8 B NafionZh M HY Bk GAE BAR B R & B B B IS A /MR » LK # )
RETETC » REMA—ERMNZ BREAETERE ) BRESEBRWERE  SREBHN
ZEBRBBRATFIHER, ARREFEIHE/K (0.1M> pH 74) ETARBBRLE

B o U BRE N EAE SRR > BIRRERKRE (200 nM) ZWE N2 &% R
JE (400nM ) - BEEREEH WA MRS BKCI 10.2g/1 » KH,PO, 0.2g/1 > NaCl 8g/1>
Na,HPO, 1.44g/1 «

5. HHE A & ERE R BB -

4 8250 ~ 300/ 7E R HEH:Sprague — Dawley A i Aurethane ( 1.5g/kg » M FEVEST)
FREE > A& HUAFE 2 R E MR L > K IBPaxinosMWatson/B4E » ¥ ¥ F—JENafion
IR BETBHA G (A/P: bregmaf/i0.2mm » M/L : 44~ £55H
3.0mm > D/V : HFEH F5.5mm ) *® KM 2% ( Ag/AgCl) BME N KEBEER
WHIERE (dura ) FR L o ZEIREENE ( voltammograms ) 40.28 A #Hbicsk » 7F
BEERER » EIEME  HEAKE—IK - SREZ BN ELRAET , oTHRE—EH
HISRFF E I B3R » MTEMEE - FBR B BERAA0.4nA - FMISHED) > vkEkE
PREFEZ T 20 5 [SEIH20umTARM I R > WS =8 ENissl'sYefh o 7ERRERLE(E
BHHEMEERE AL AR200umFI R 4500um  ¥HRBLE TR EMEREREENL >
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ETHE

AF— BN M E AL EE BN -
6. Bt Hr -

REBEZ Y > Pl Student’s T —test Hik &k ANOVA Fik&Hr » /- H M2 RO H
M > LPE/PMRO.0SLATE » AIBBAERAERE -

» Eﬁmﬂ

CHETESHZHE

ME =R > BEEHSA T AREEE (5, 10, 20mg/kg ) WTHPH KRR B BERE
WHVER » BREH 82 ¥ KR - H48 T 20me/ kgl w R » KB B ERE ( ri-
gidity ) A4 o

(<) # B A N catecholaminergic systemZ BT S| E QB EHZ HE

1. WP EF7R » «— MT ( 100mg/kg, i.p.) B4 TR A6 Bl B B E) B ; B
THP ( 10mg/kg, i.p.) DFFI# » FLEBE0 54 B EEEWBIMH ( p<0.01) o

2. A A 7R » L—dopa ( 200mg/kg, i.p. ) #ffbenserazide ( 50mg/kg, i.p. ) *J{F
KR ABES REENEN » EHETHP ( 10mg/kg, ip.) PEAIE » HRILESHRWEE
ERARBERMHIER ( p<0.01) o WAIPHIL - dopa+benserazied B #5 8 2 BUEMFT
Bo

3. INE/SHF/R » reserpine ( 0.5mg/kg, i.p.) HBGKLE >, AR EHEES A VH
RIMEER > EEARBENTHPHRHE » HEHRFEEMNH (p<0.05) : FHEHETHP
( 1mg/kg, i.p.) PFA% » FHEE)BPHIVEHEBE -

(Z) #0458 Mserotonergic systemZ BT EQ I ET 2 22

1. @7~ » 5—HTP ( 50mg/kg, i.p.) BB ZEn] A B 85 85EH) gl
HOHHTHP ( 10mg/kg, i.p. ) 1% » FHiEH) REFZEFEIK ( p<0.01) -

2. N \Fr/~ > PCPA ( 200mg/kg, i.p.) SRAZER: » nJBEHOINA R B 35
B HHETHP ( 10mg/kg, i.p.) #FFE > b B EHEE) &% B BB 0 &l 1F
A (p<0.01) -

(™) $ BB PYGABAergic systemZ MBS iR Q3882 B2

1. WA SUBTR » B4 Fbaclofen ( 0.5mg/kg, i.p.) A BB B 2
R EETHP ( 10mg/kg, i.p.) HFAE > S B BEEH) & 06 1E B 3 il o
2. WA+ AR > BB Fmuscimol ( 0.5mg/kg, i.p) BIHHEEIMGK B B85 HEEH)
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E+EE

B HHETHP ( 10mg/kg, i.p.) SEAEEIE B EEBH RIMEIEHLEEE -
(&) # B 0% Py dopaminergic systemZ W E 5| EB HEB 2 HE

1. I +—Ff 7 » haloperidol ( 0.001mg/kg, i.p.) HEWHA TR AR A B ETHH
W/ 5 BLTHP ( 10mg/kg, i.p.) BHR% » HEBBIFEHZEREMH (p<0.01) -

2. W@+ B » B4 Fscopolamine ( 0.5ml/kg, i.p.) A/ AR B8 EE)HAE
R > EETHP ( 10mg/kg, ip.) PFA#E > HRHES RN EEEREABEM MG E
i (p<0.01) o

3. A+ =Fr& » sulpiride ( 20mg/kg, i.p.) HEBAZE , H AR A ESEAF
BAMIMEIVER > % BTHP ( 10mg/kg, i.p.) PR » HEBEFEMME ; HHETHP (1
mg/kg, i.p.) FFF% » BHESHRWHIEREZE

RHERREEER » BHRTHP ( 10mg/kg, ip.) #HH#E » HHESBEEE/ERNEEEN
MEVER > AT EI A S 2 IEEISE s B HETHP (1 mg/kg, i.p.) SH%E » HHHES)
BINHIE R o

N HARISNEREERBMEESHE

mE— E2FR > FARIBIETHP (10 ~ 20mg/kg, i.p.) TTEHERIKABRAKEE
BISEs P NERDAMTRE » #IMDARBYHVAREE » WEHZEEMDAREEER ; 20
mg/kgB BRI THP ] B E R KIS R B 5 - HTHEE » i35 - HIAAK IR
BE o 3 hn R R R o

b ERERARMNEREMUBEUZHE

WmE+HAR > EBETHP (1, 5mg/kg, i.p. ) B KBASHEARE ( corpus stria-
tum ) dopaminefIFERA HEEMIEINVER » BRI &0 » 3 iniER 2 ¥ -

AR

HHFEAERAE Z  — B iR R RS AT dopamine M M MIhEE B IAE) » &
HiB LM dopamine » EANHEZS LMSIEEMR » —BPE/MindoleaminefiTA4
# ( I1LSD > mescaline® ) AR EEMWEER » EMEERREELEYE ( false—
neurotransmitter ) » YEfiitdopaminet® 388 b M ZEBEKE MR o

BE PR L8 Z W MR 1 8| ( neuroleptics ) #iR BA MR HEHE EMEes/ER
RIS dopamine 2 # S AN M ZE A8 B HLAE 2 2% » PHBTISTIDAREZ 8520 « HEIND AR B
F B HDARNEE ( release ) ?® 5 Hlichloropromazine s> haloperidol&s - 3f 7] KT
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B+ A

fIERE Y B BB & 2 » Hhie RS KBRS 3, BB B RN IMEREIE
A CHMvERESE ) 2 o

AERECHRHNTHPE AR AT EG R ZE  MERERER  THPE AR A
EHREFMHER » BEEEREZMAMISE » HED50R7.4mg/kg « ZEBAH|& ( 20
mg/kg ) BI€rEA BHEEWEAE » HTHPREEMHIDABE U apomorphine iy &5 8 1Y & BY
HEWETEE) » HLEEHEHI] — dopafilbenserazide T3 2 BT » BRI EER —FX 1
FRIGER » BLA MBS NDAEZ R TNEE o B » AR B0 — Lo Rbncs s M R
A& - GABAergicRGMYE » HEITHPH LY HE TGz B ¥ EH RSP S
RMHTHPZ S5 - AtiRigE -

RE—SPHRHETHPREK P Ecatecholaminergic systemZ B 1% » S Ht A
catecholaminergic systemZ i& 358 % — L — dopallibenserazide » 3% {5 1 1 il
# — a—methyl — p—tyrosine ( «—~ MT ) » FIFFTHPEEF5IE S EH HBLY
& - HftbenserazideFcatecholamined Mi& B Hdopa decarboxylasel i #l » GEFH
Bidopafii Zcarboxyl group PAPHikdopaZ 43 o X Fldopamine s 5 i i M i &
EE ( blood —brain — barrier ) » {B HBTEEYIL — dopall] 58 & MBS EE » A JSTPE HE
Bdopamine > TMit¥i%catecholaminergic systemfIiEHE » ﬁﬁbenserazideﬁﬁiL-dopalﬁ
Erig L — dopaiE A B A 12 B T 1458 catecholaminergic systemZ i&H: » TiBEENFHLE
HEE BN & FH BB, M7 (aggressive  behaviors)!? : HTHPEL — dopajiiben-
serazideft il » HETHEH A HEESREEEM » WHTHPHME » FRFTHP# bensera-
zidefiINL — dopa frF B B M 175 ( aggressive behaviors ) (B MHFER - Hika— MT
Fcatecholamine& B Htyrosine hydroxylasefJiMHIH » « — MTHEFH Bfityrosinel®
{t Fsdopalii T #catecolamin(NE » DA) Z H i » #i#{Kkcatecholaminergic sys-
temZ &M > MK BB EH RSP - THPREY 8o - MTHEB B2 MHEEA - Re-
serpinef# (i B & Bh & £ 2 4E IR SUIREE 2 Nucleus accumbens®® » F¥REHED #5%
2500, MAEAEESRIMEER » THPBreserpinefif Fl1£ » ¥reserpinefTEA Z EE M
HER » AEMBEMMG - Haloperidol B — R MR AR » BDAZZISHIPHEH » 7]
BELBTDA R SEMTE P (B R FRAK Y » sulpiridedR B — RS R IG R » BD. 2280
B, KEREFFIHEDA# KRR RMED, 28 > Il FHBIDA RS TE M (5
R FE{K 529, THPHhaloperidolZisulpirideff f1#% » #fhaloperidolBisulpiridef %%
Z B R REFE BEAINE > Xapomorphine B D, 2 88 B0H 40 » BABIR T
HMARBBERH R v RIEEES “” » THPEapomorphinefif % » #apomo-
rphine i B2 BB EH KRG MAHZNINEH >, U LS RBERTHPRARKFE
dopaminergic systemZ it » FIFF X A& antiaggressive behaviorsfER - & hTHP#
R BB RO IR I 2 B E B A R BUR » THPR BERENE RDATE KIS K E
EiSsZ B W HABEMEMDARBYHVAL KISKE RS ZRE » A
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B+HE

HVASIDAR) H IR BB A » BURFLR A0 » ELBER A A » 1A B 2 48438 »
R D ATE KIS B B B A 5% BB M A L 400 » IRITHPM#i P fidopaminergic sys-
tem?% M K antiagressive behaviorZ fEf » W REELFE{IRAS D AR D AR BE I 38 i
R AR -

FEEI THPHserotoninergic systemfI#{% > F IS Mserotoninflcatecholamine
A EERIAEAE > XEREEREREISIENDARSKRRIREZS — HTH SRR 17
PiEH > W B EHEE) A F YIB! % » A8 catecholamine 5 M & TEITE o &
Bt fserotonergic systemZ {GPEM G B — PCPASIE HI4EH — 65— HTP » KIKF
THPE H 5| #E g8 EH B 8L 2 2 - PCPAJIserotoning Bi& R HFtryptophan hy-
droxylasef & » EE FPCPAE S5 — HTH IR PR » FDAFARFEARINE » B
YK E A BE B R ITEBAR (5 BEEER TR FserotoninZ RISEYE5 — HTPHT X
# , 5— HTPjserotoninZ RjEEHE » BEIR S P iEserotoninfI & & » { B B EH B
GV THPEER/MEH R ( 10mg/kg ) K » ATEZEHPIPCPAPTE Mcatecholamine& iz
HEE R > WIEREF5 - HTPHTSEE R # g m1E A > {55 - HTPHTHPAT#H#E
HE RN R 2, BEAARSE R ASEs — HT XA & BN ERZ, The
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Corydalis tuber

extracted with
methanol refluxed

Methanol layer (1) Residues

concentrated to dry
CHCIl3-Hz20 patrtition

Water layer Chloroform layer

extracted with 2 % HCI
Water layer Chloroform A laye(ll)
basified with amonia water

extracted with chloroform

Water layer Chloroform B layer (Ill)

extracted with
n-Butanol
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Fig 1. Separation of Corydalis tuber.
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Fig 2. Brain tissue cleanup method before HPLC biogenic monoamines and

metabolites analysis.
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Effect of intraperitoneal injection of dl-tetrahydropalmatine on the

locomotor activity in rats. Data are presented as group means +SE of 6
rats for each group. THP =dl —tetrahydropalmatine (1,5,10,20 mg/kg, 10
mins prior to testing).* significantly different from control group

(*p<<0.05,** p<<0.01, *** p<<0.001, Duncan’s multiple range test).
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Effect of dl —tetrahydropalmatine on the locomotor activity produced by o

—MT in rats. Data are presented as group means=+ SE of 6 for each group.

THP =dl — tetrahydropalmatine (10 mg/kg, 10 mins prior to testing), o« — MT
=o —methyl — P—tyrosine (50 mg/kg, 2 hrs prior to testing), « — MT/THP =

o —methyl —p—tyrosine pretreatment plus dl—tetrahydropalmatine.** sig-

nificantly different from a—MT group (p<<0.01, Duncan’s multiple range

test).
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Fig 5.

Fig 6.
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Effect of dl-—tetrahydropalmatine on the locomotor activity produced by

BEN/LD in rats. Data presented as group means+SE of 6 rats for each
group.THP =dl — detrahydropalmatine (10 mg/kg, 10 mins prior to testing),
BEN/LD = benserazide (50 mg/kg, 80 mins prior to testing), plus L —dopa
(200 mg/kg, 50 mins prior to testing), BEN/LD + THP =benserazide and L
—dopa pretreatment plus dl-—tetrahydropalmatine (n=6/group).**signifi-
cantly different from BEN/LD group (p<<0.01, Duncan’s multiple range

test). 800
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Effect of dl—tetrahydropalmatine on the locomotor activity produced by
RSP in rats. Data presented as group means+SE of 6 rats for each group.
THP =dl — tetrahydropalmatine (1,10 mg/kg, 10 mins prior to testing), RSP
=reserpine (0.5mg/kg, 18 hrs prior to testing), RSP/THP =reserpine
pretreatment plus dl—tetrahydropalmatine.* significantly different from

RSP group (*p<<0.05, Duncan’s multiple range test).
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Fig 7.

Fig 8.

Control 5-HTP THP  5-HTP/THP

Effect of dl —tetrahydropalmatine on the locomotor activity produced by 5
—HTP in rats. DAta presented as group means+SE of 6 rats for each
group. THP =dl — tetrahydropalmatine (10mg/kg, 10 mins prior to testing),
5HTP =5 — hydroxytryptophan (50 mg/kg, 30 mins prior to testing),
5—-HTP/THP =5 — hydroxytryptophan pretreatment plus dl-—tetrahydro-
palmatine.** Significantly different from 5— HTP group (P<0.01, Duncan’s

multiple range test).
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Effect of dl—tetrahydropalmatine on the locomotor activity produced by
PCPA in rats. Data presented as group means+SE of 6 rats for each
groups. THP=dl—tetrahydropalmatine (10 mg/kg, 10 mins prior to
testing), PCPA =p—chlorophenylalanine (200 mg/kg, 24 hrs prior to
testing), PCPA/THP =p —chlorophenylalanine pretreatment plus dl - ter-
ahydropalrﬁatine.

**significantly different from PCPA group (p<<0/01, Duncan’s multiple

range test).

— 142 —



rh B B SR R T J. Chin. Med. Pharm. Res., 15(1993)
H+AH

Fig 9.

Fig 10.

1000 T T

900 |
800 |-
700 |-
600 |-

500 |-

ACTIVITY COUNTS/ 2HT.

400 |

300 |-

200 |

100 |-

0

Control BAC THP BAC/THP
Effect of dl—tetrahydropalmatine on the locomotor activity produced by
BAC in rats. Data presented as group means*SE of 6 rats for each
groups. THP=dl —tetrahydropalmatine (10 mg/kg, 10 mins prior to
testing), BAC=0.5mg/kg baclofen 10 mins prior to testing, BAC/THP=
baclofen pretreatment plus dl — tetrahydropalmatine.** Significantly differ-
ent from BAC group (P<0.01, Duncan’s multiple range test).
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Effect of dl —tetrahydropalmatine on the locomotor activity produced by
MUS in rats. Data presented as group means*+SE of 6 rats for each
group. THP=dl - tetrahydropalmatine (10 mg/kg, 10 mins prior to
testing), MUS =muscinol (0.5 mg/kg, 10 mins prior to testing), MUS/THP

=muscimol pretreatment plus dl —tetrahydropalmatine (n=6/group).
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Effect of dl — tetrahydropalmatine on the locomotor activity produced by
HAL in rats. Data presented as group means*SE of 6 rats for each
group. THP=dl - tetrahydropalmatine (10 mg/kg, 10 mins prior to
testing), HAL=haloperidol (0.001 mg/kg, 30 mins prior to testing),
HAL/THP =haloperiodol pretreatment plus dl-—tetrahydropalmatine.**
signifificantly different from HAL group (p<<0.01, Duncan’s multiple

range test). 2000 .
ol
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Control  SCOP  THP  SCOP/THP
Effect of dl —tetrahydropalmatine on the locomotor activity produced by
SCOP in rats. Data presented as group means*+SE of 6 rats for each
group. THP=dl—tetrahydropalmatine (10 mg/kg, 10 mins prior to
testing), SCOP=scopolamine (0.5 mg/kg, 30 mins prior to testing),
SCOP/THP =scopolamine pretreatment plus dl-—tetrahydropalmatine.**
Significantly different from SCOP group (p<<0.01, Duncan’s multiple

range test).
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Fig 14.
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Effect of dl —tetrahydropalmatine on the locomotor activity produced by
SUL in rats. Data presented as group means +SE of 6 rats for each group.
THP =dl — tetrahydropalmatine (1,10 mg/kg, 10 mins prior to testing),
SUL =sulpiride (20 mg/kg, 30 mins prior to testing), SUL/THP = sulpiride
pretreatment plus dl —tetrahydropalmatine.** Significantly different from

SUL group (p<<0.01, Duncan’s multiple range test).

2200
2000 |-

1800 |-
1600 |-
1400 |-
1200 |-
1000 {-
800 |-

ACTIVITY COUNTS/ 2HT.

600 |-
400 |- .
T
=

Control  APO THP  APO/THP APO/TIP
10 1 10 mg/ky

Effect of dl —tetrahydropalmatine on the locomotor activity produced by

200 |-
0

APO in rats. Data presented as group means*+SE of 6 rats for each
group. THP=1,10 mg/kg dl- tetrahydropalmatine (10 mins prior to
testing), APO=1 mg/kg apomorphine (15 mins prior to testing),
APO/THP = apomorphine pretreatment plus dl-tetrahydropalmatine.**
significantly different from APO group (p<<0.01, Duncan’s multiple range
test).
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Fig 15. Effects of intravenous administration of dl—tetrahydropalmatine (THP)
on striatal dopamine release in rats. Data are presented as mean+SE*
significantly different from control group (**P<0.01,***P<0.001; student’s
T — test)
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A Study on the Sedative Effect of DL—Tetrahydropalmatine

— An Active Principle of Corydalis Tuber

Ming-chun Hsieh and Wen-huang Peng

Research Institute of Chinese Pharmaceutical Sciences, China Medical College

ABSTRACT

Dl-tetrahydropalmatine (THP) is one of the active principles of Corydalis
Tuber, which possesses sedative and hypnotic effects. According to Kuo-ching Liu
THP was a short-term monoamine depleting constituent. But Liu did not
investigate the effect of THP on the dopamine receptor. Hence, this study used
behavioral pharmacology, biochemistry and voltammetry together with dopamine
receptor agonist and antagonist to determine the action mechanism and action
site of this constituent.

The results of this study showed that with the increase of dosage, THP
markedly inhibited the amount of the rat’s automotor activity and it also produced
rigidity in a comparatively higher dose (20 mng/kg). In the dose of 10 mg/kg, it
inhibited the amount of motor activity induced by the catecholamine synthesis
inhibitor o« — MT, the depleting agent reserpine, the antagonist of the mixture of D,
and D, haloperidol, the D, antagonist sulpiride, the serotonine precursor 5-HTP,
and the GABA agonist baclofen. It could also inhibit the increased motor activity
induced by the combination of the dopamine precursor L-dopa and the dopa
decarboxylase inhibitor benserazide, the D, agonist apomorphine, the acetylcholi-
ne blocking agent scopolamine, and the serotonine synthesis inhibitor PCPA.
These evidences showed that the sedative and hypnotic effects of THP might have
connection with the monoamine system and the GABAergic system of the brain.

Investigation using the biochemical method (HPLC) into the effect of THP on
the monoamine concentration in the rat’s brain showed that with the increase of
THP doses, the norepinephrine and dopamine concentration in the cerebral cortex
and brain stem were markedly reduced and the dopamine metabolite HVA was
increased. In comparatively higher doses (20 mg/kg), it reduced the cortical 5-HT

concentration and increased the concentration of its metabolite 5-HIAA. These
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results showed that the sedative and hypnotic effects of THP were probably
associated with THP’s effects ineducing the dopaminergic acticity of the cerbral
cortex and brain stem, and the rigidity effect produced in higher doses might be
related to THP’S effects in inhibiting the cortical and brain-stem dopamine and
reducing cortical 5-HT concentration.

The voltammetric method used in exploring the THP effect on dopamine
release in the corpus striatum of the rat’s brain showed that in low doses THP
markedly increased the dopamine release in the rat’s corpus striatum and the
release is augmented with increase in THP doses. With this evidence together with
the fact that THP could inhibit the function of the cerebral dopamine system, it
followed that the sedative and hypnotic effects of THP were chiefly due to THP’s
action on the neuron of the dopamine receptor in the cerebral corpus striatum,
blockage of the postsynapse of the dopamine receptor, and the feedback action on
the i)resynaptic D, receptor to increase dopamine release.

To summarize, the sedative and hypnotic as well as the rigidity effects of THP
were chiefly due to its action on the dopamine-acetylcholine-GABA-dopamine
nervous loop in the corpus striatum and black matter, action on the neuron of the
dopamine receptor, blockage of the postsynapse of the dopamine receptor and
feedback action on the presynaptic D, receptor to increase dopamine release. In

addition, rigidity was also subjected to the regulation of 5-HT.
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